The concerns
Overweight and obesity cause or exacerbate a large number of health problems, both independently and in association with other diseases, and are among the most important contributors to ill health. Unfortunately, many of the health risks associated with increasing body weight begin their manifestation in children and young adults; of great current concern is the increasing prevalence of type 2 diabetes and associated medical complications in young overweight adults. The intra-abdominal visceral deposition of adipose tissue, which is characterised by fat around the waist, is a major contributor to the development of high blood pressure (hypertension), raised blood glucose levels (type 2 diabetes) and abnormal blood fat concentrations (hyperlipidaemia) (1) . The concept of a combination of these problems in an individual is termed the metabolic syndrome, which refers to the phenomenon of clustering of risk factors for heart disease. It is worrying that overweight and obese youngsters may show the blood changes associated in older life with heart disease and, additionally, have fat deposited in their livers. Furthermore, it can be anticipated that excessive weight carried by young adults will lead to osteoarthritis of the back, knee and hip in the future (1) . Most of the medical complications will not present to a medical practitioner until 20-30 years have passed; hence, it is difficult to discern immediate benefits to younger generations from modest reductions in body weight. In prevention terms the symptomatic benefit to an individual may be relatively quick but the overall benefit to society will take years (2) . This lag in perceived benefit will have contributed to the lack of success of previous attempts to curb the obesity epidemic.
Foresight
To some individuals being overweight has become a normal condition with an acceptance that the UK is becoming an obese society; this transition has been at least three decades in the making and it will take several decades to reverse the factors that are driving this trend. The UK Government's Foresight programme, in the Government Office for Science, was asked to consider how society might deliver a sustainable response to obesity in the UK Proceedings of the Nutrition Society over the next 40 years. Foresight works across government departments to analyse complex cross-cutting issues. Its projects entail the rigorous use of science to inform future thinking in Government. The Tackling Obesities: Future Choices project has involved >300 experts and stakeholders, and has extensively reviewed the evidence base and used a variety of horizon-scanning techniques to help identify possible solutions (3) . The Foresight project's objectives were to:
1. use the scientific evidence base from across a wide range of disciplines in order to identify the broad range of factors that influence obesity and look beyond the obvious; 2. create an understanding of the relationships between key factors influencing levels of obesity and their relative importance; 3. build on this evidence to identify effective interventions, analyse how future levels of obesity might change and identify the most effective future responses.
The analysis of published evidence, commissioned by Foresight, has revealed that the causes of obesity are embedded in an extremely complex biological system, set within an equally complex societal framework. Furthermore, the scale of the challenge to prevent obesity is substantially increased by the complex nature of the condition. The many causes of obesity argues against depending on a number of unconnected solutions to address the issue, and against a focus on single aspects (on one population group, for example) because this approach is unlikely to bring about the scale of change required. A long-term comprehensive strategy needs to incorporate a range of policies that act in at least three dimensions:
1. systemic change focusing on initiatives to change behaviours and the cues for such behaviours relating to food, physical activity and physiological and psychosocial factors; 2. interventions designed to change a single factor conducted at many levels of governance, i.e. at individual, local, national and global levels; 3. different interventions targeting the same process of behaviour change applicable across a lifespan.
The obesity epidemic
The Foresight Report was published in October 2007 (3) . It confirms that the appetite control system is less responsive to diminished body energy needs, the consequence of low physical activity; this asymmetry of appetite regulation favours over-consumption because of a strong and rapid response to hunger cues and an incomplete response to satiety or 'fullness'. Over time, minor extents of positive energy balance result in overweight and obesity.
The obesity systems map ( Fig. 1 ) identifies at its centre (or 'core') problems of appetite regulation and sedentary existence. By applying scientific and other evidence, the map demonstrates that energy balance (or imbalance) is determined by a complex multi-faceted system of determinants (causes) in which no individual influence dominates (4) . The systems map can be divided into seven subsystems to illustrate the inter-play between causative factors: individual biology; individual activity; environmental activity; individual psychology; societal influences; food consumption; food production. Any intervention aimed at one segment will necessarily have an influence elsewhere on the map; the purpose of the map is to enable policy makers to anticipate the likely impact of preventive policies across several segments of the systems map. Altering this complex system to tackle obesity is far from straightforward, particularly as current evidence for effective preventative measures is not strong. There are few international examples of success on which the UK can draw (5) , although a growing number of demonstrator projects offer promise.
Any one intervention will depend on a multiplicity of factors. Furthermore, the map demonstrates that single interventions are likely to have limited benefit; there needs to be a series of interventions at several levels.
This information led Foresight to an approach that links focused initiatives to 'enablers' and 'amplifiers'. An example is the strategy to provide healthier school meals (focused initiative). An 'enabler' is the linked policy to improve knowledge and education around food and activity in young adults. An 'amplifier' will be the control of advertising high-fat and -salt and sugary foods to children. One level of change will have limited benefit; three levels are likely, with time, to lead to greater benefit (3) . Nevertheless, the implementation of such strategies may have limited impact on the current generation of adults but lead to long-term benefit in younger generations. The impact across future generations will inevitably rise provided that the approach is sustained and combined with additional options (Fig. 2) . The range of options will increase with time as the custom and values around food and activity shifts; future generations seeing benefit as a consequence of sustained strategies. Benefits from integrated and sustained strategies will lead to a progressive decline in obesity prevalence across all generations and an accompanying reduction in obesity-related diseases (2) .
Looking to the future: Foresight tackling obesities
The Foresight quantitative scenario modelling predicts a rise in the prevalence of obesity to approximately 60% of the adult male population by 2050 (1) . The predictions for children are equally stark, approximately 70% of girls will be overweight or obese and 55% of boys. Foresight has additionally modelled in the current generation of children the impact of reductions in obesity on the likelihood of diabetes, heart disease and the other commonly-associated medical complications of obesity (Fig. 3) . The model demonstrates major benefit to future generations of adults but indicates that this benefit will be most evident in 20-30 years (1) . Why so long? This time period reflects how long it takes for the serious medical consequences associated with obesity to present; this inevitable delay must not diminish nor divert from a priority of tackling obesity now.
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Public health policies involving changes of lifestyle A concept identified in the Foresight Report is passive obesity, which implies an insidious weight gain in many individuals that results from societal and cultural beliefs (3) . The concept of passive obesity raises important questions about how society responds to strategies directed at preventing obesity and where society perceives the responsibility for action lies. Individuals who are ambivalent about an issue may react to health-related messages in unexpected and counterintuitive ways. In addition, many individuals do not perceive obesity as an issue that affects them personally and consequently public demand for major action is relatively weak (6, 7) . The Foresight Report emphasises the importance of designing options for healthy behaviour, or 'cues' for behavioural change, that become normal daily life and thereby influence those individuals not yet ready to make active choices. It is clear that efforts to reverse the rising trend and address the prospect of the increasing health burden and societal costs will be demanding and will necessitate major changes in behaviour, not only in individuals but also in families, communities, organisations and economic markets.
In recent years one of the most successful public health measures has been a requirement to wear seat belts in motor vehicles. The legislation has resulted in a dramatic reduction in injuries and fatalities from road traffic accidents; an immediate, easily-recognised and persuasive benefit (8) . By contrast, it has taken 40 years to realise true benefit from smoking restriction. Smoking and Health, the seminal report on health consequences of smoking, was published by The Royal College of Physicians of London in 1962 (9) . The forward-looking recommendations include curbs on the promotion of tobacco products (most particularly to young adults) and the sponsorship of sporting events by tobacco companies, together with recommendations for health warnings on cigarette packs, smoking cessation clinics in hospital practice and a restriction on smoking in public. This last recommendation was introduced in July 2007. Why did effective anti-smoking measures take so long to be introduced? At the outset concerns were expressed about the infringement of personal liberties, the 'choice agenda'; those with doubts were the most vocal. Moreover, there were compelling financial disincentives against action from the Treasury tax perspective and for the tobacco industry. The latter sought pns99168i001_fk.eps commercial opportunities by introducing 'safer' cigarettes (filter-tipped) and arguing that there was no evidence to support stricter legislation. Both the fiscal and personal liberties arguments largely held sway until after the 1997 general election. The publicity and engagement of health professional advice and non-governmental organisations during the 40 years has unquestionably contributed to the progressive decline in smoking prevalence in adults, and an associated reduction in smoking-related diseases throughout the four decades. Societal benefit has happened but over a sustained period of time. Obesity has much in common with many of the other challenges faced in public health, and many of the wider determinants of health are the same.
The social, infrastructural and environmental factors that need to frame the planning and implementation of policies Decreasing levels of obesity-related disease will require more intervention Significant time lag to seeing effect of intervention on BMI to impact on disease levels Fig. 3 . Predictions of obesity associated disease rates (type 2 diabetes and CVD) during the next 49 years by successful intervention in children currently aged 6-11 years. (From Government Office for Science (3) ; reproduced with permission by Foresight, Government Office for Science.)
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Culture and values around food and activity shift over time? (From Government Office for Science (3) ; reproduced with permission by Foresight, Government Office for Science.)
for obesity reflect many other public health issues, including the management of several chronic diseases, for example:
1. implementing actions despite recognition that the extent of intervention required to achieve a major impact on obesity prevalence may create tensions with broader societal aspirations; 2. stimulating changes in approach when a sense of urgency or policy priority in the wider community is lacking; 3. providing strategic leadership and coordinating action when implementation is complex requires crossgovernment attention and responsibilities are dispersed; 4. making choices and policy trade-offs; 5. managing risks in the context of limited evidence; 6. managing the risk of unexpected consequences of policy measures (6, 10) .
The way forward: Foresight Report
The rate of increase in prevalence of obesity is susceptible to a number of external drivers of change that include lifestyle and societal factors (11) . Foresight has developed four scenarios based on differing attitudes to future challenge ('prepare' or 'mitigate') and whether responsibility is held by society to lie first and foremost at the national, community or individual level.
Analysis of the scenarios suggests that social values and the way society chooses to respond to long-term challenges will be the critical determinant of future scenarios postulated in the Foresight Report. From Foresight's perspective, the greatest opportunity to tackle obesity effectively was found in the scenario that is the most 'socially responsible and prevention focused' (3) . Any action to counter obesity must be aligned with other major policies to maximise the involvement of a broad range of stakeholders. Some policies can act indirectly to reduce the prevalence of obesity through actions motivated by other priorities.
Given the serious challenges identified, obesity can and must be tackled. Foresight has identified five core principles to developing a strategy framework for triggering, and achieving, sustained policy success ( Table 1) .
The challenge is to produce a range of solutions that are effective across different areas of government policy rather than within them and for such policies to be effective by working in a way that society finds acceptable. This strategy will undoubtedly require a greater amount of national debate.
System-wide and high-priority approaches
Although the major drive of the Foresight Report is towards prevention of obesity, it acknowledges the importance of effective treatment, particularly as weight once gained is difficult to lose. There are already substantial numbers of obese individuals requiring treatment and these numbers will rise regardless of the success of short-term measures. Treatments are of limited effectiveness but there have been some successes; modest weight loss (by 5-10% of initial weight) reduces the risk of developing type 2 diabetes, improves blood pressure and reduces total cholesterol (1) . The evidence included in the report confirms that a substantial extent of intervention will be required to have any impact on the rising trend in obesity and a systemic, or even paradigm, shift is needed to achieve this outcome. Developing a mandate for such a shift is a formidable challenge. However, much progress could be made by creating a new framework for delivering an integrated strategy for prevention (12) .
Engagement of stakeholders within and outside government
Progress will be accelerated by supporting multi-sector, multi-level action within and beyond the public health profession. Numerous organisations from the public sector, industry, patient and consumer groups and many others outside government are already engaged in the efforts to combat obesity. Action to build on this commitment and improve coordination would enable maximum benefit to be realised. The systems mapping work demonstrates that many levers of change lie outside the traditional health arena and governmental control.
Long-term sustained interventions
The need for short-term action and impact must be balanced against the drive for longer-term sustainable change. Interventions will only be effective if they are designed to be sustainable. It will take considerable time to establish new habits and build new structures to support healthy diets and enhanced physical activity in individuals and across populations. This approach requires long-term strategies that span several generations and normal planning cycles.
Ongoing evaluation and a focus on continuous improvement
The introduction of interim targets and supporting measures will help evaluate progress. Seeing 'health impact' as a criterion for policy impact assessment, along with economic and environmental impacts, could help reinforce this approach.
Cross-government involvement
Reducing the prevalence of obesity requires concerted long-term action from numerous stakeholders across many levels. The lead, however, must come from government. It is argued that the infrastructure and environment to deliver Proceedings of the Nutrition Society a comprehensive and sustainable obesity strategy and a wide array of specific policies has much in common with other policy goals as well as other public health issues. There are therefore wide-ranging implications for the strategic management and coordination of such complex issues within central government. A higher priority for the prevention of health problems is needed, with clearer leadership, accountability, strategy, resource and management structures. Success in tackling obesity requires the health of the population to be seen as a priority both by government ministers and society at large.
Conclusion
The Foresight Report demonstrates real opportunities today for tackling obesity and related diseases in adults now and for the future by implementing integrated interventions focused most particularly at today's younger generations. The Department of Health for England has responded immediately to the key issues raised in the Foresight Report, publishing a cross-government strategy, 'Healthy weight, healthy lives' in January 2008 (13) . This strategy develops the themes suggested by Foresight for the prevention and treatment of overweight and obesity. An implementation review after 12 months indicates good progress towards achieving many of the objectives (14) . There must be confidence that such a multi-faceted approach will bring substantial benefit to the nation's health and economy provided the strategies are sustained over a decade or more and not sidelined by electoral or commercial priorities. Cigarette smoking took 40 years; the nation cannot wait another 40 years to curb obesity.
